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Abstract: This paper controls for the selection bias associated with occupational choice and the labor 
force participation decision in estimating the wage penalty for working in female-dominated 
occupations. Using data from the May 1979 and the April 1993 supplements to the Current Population 
Survey, the author finds that women working in female-dominated occupations have similar or higher 
expected wages in their chosen occupation compared to nonfemale-dominated occupations. This result 
indicates that there is efficient matching between occupations and skills for women in the labor force 
and refutes the theories of occupational segregation or crowding as determinants of the gender wage 
differential.  
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I.  INTRODUCTION
It is well-known that the majority of women work in a limited number of occupations
characterized by a proportionately high number of female workers.  Moreover, workers in these 
female-dominated (FD) occupations earn less, on average, than workers in traditionally male or
integrated occupations (McPherson and Hirsch 1995).   This occupational wage differential is
widely accepted as a partial explanation for the pervasive gender wage-differential.  However, it
is unclear why an individual would enter into a FD occupation if the wages are lower than in
nonfemale-dominated (NFD)  occupations.  It is also unclear if women who choose FD
occupations could earn more in occupations that are NFD.  Therefore, attributing a portion of the
gender wage differential to occupational differences may be incorrect.  Indeed, differences in the
occupational choices of men and women will only explain the wage differential between genders
if females in FD occupations could expect to earn higher wages elsewhere.
Occupational segregation by gender and the gender wage differential have been the focus
of much empirical research, with the majority of work using data from the 1970s and early
1980s.  The consensus is that a negative relationship exists between the percentage female in an
occupation and the wage.  Many of these studies, however, are plagued by problems associated
with selection bias arising from the endogeneity of the occupational choice and work decisions
to one’s wage.   If the error terms of the occupational choice and work decision equations are
correlated with the error term in the wage equation, this could lead to biased coefficient
estimates.  Furthermore, while many studies have shown that workers in FD occupations earn2
less than workers in other occupations, there is little evidence concerning whether workers in
these FD occupations would be better or worse off in other occupations.  
This study controls for the selection bias on wages associated with occupational choice
and the work decision by estimating a bivariate probit with selection as the first stage and the
wage estimation as the second.  This is accomplished using data from the May 1979 and April
1993 supplements of the Current Population Survey.  In order to capture any penalty for working
in a typically female occupation, a wage differential between FD and NFD occupations is
estimated using the predicted wage for each individual in each occupation.  Contrary to earlier
research, the results indicate that women are not choosing the occupation that pays less when
they enter a FD occupation.  In fact, for the most part, women who choose to work in FD
occupations receive a wage premium for doing so.  This result, in effect, indicates that there is
efficient matching between occupations and skills for the women in the labor force.  
Furthermore, it refutes the explanation that occupational segregation or crowding explains part
of the gender gap in wages, as the gender gap would be larger if more women worked in NFD
occupations. 
As the results in this research differ from much of the earlier research, I also estimate a
model which is similar to previously reported models that do not control for selection bias.   The
results of this estimation indicate a penalty for entering a FD occupation for all workers, which is
consistent with earlier findings.  This outcome supports the argument that self-selection matters
and indicates that the selection model results are not merely a product of the data. 3
Finally, the estimated wage differential from the selection model is included in a
structural model of occupational choice.  The results indicate that the wage penalty is a
dominating factor in the occupational choice decision, thus mitigating support for occupational
crowding due to discriminatory hiring practices as an explanation for the different choices in
occupations.  
A review of previous literature is in section two, followed by the theoretical and
empirical models in sections three and four, respectively.  A description of the data is included in
section five, followed by the estimation procedures in section six, the results in section seven,
and the conclusion in section eight.
II.  PREVIOUS RESEARCH
Two key economic theories have commonly been used to explain occupational
segregation and the resulting wage differential:  gender differences in human capital and
occupational crowding.  Polachek and Siebert (1993) narrow human capital theory to focus
specifically on the impact of intermittent labor force participation.  They propose that women
anticipating periods of absence may invest less in human capital and that acquired skills will
depreciate during these spells of absence from the labor force.  The implication is that because
women have more intermittent participation than men, women choose occupations that have a
lower atrophy rate of skills and flatter earnings profiles.  While this earnings profile minimizes
the penalty for absence from the labor force and maximizes the woman’s lifetime earnings, it
results in lower relative wages when compared to men.   4
Blau, Ferber, and Winkler (1998) suggest that women may also limit their pursuit of
human capital because of social influences that cause the women to make choices that may
adversely affect their labor market outcomes.
1   In addition, the authors note that direct labor
market discrimination lowers the return to human capital and thus lowers the incentive to invest. 
Polachek (1995) indicates that societal discrimination, in the form of division of labor in the
home, also further reduces the incentive for women to invest in human capital. 
Bergmann (1974) hypothesizes that discriminatory hiring practices which prevent women
from entering a large number of available occupations have resulted in women being crowded
into a small number of occupations.  This occupational crowding leads to an excess supply in
these occupations, and hence, lower market wages.   In general, past research (Chiswick et al.
(1975), Johnson and Solon (1986), Blau and Beller (1988), and Sorenson (1990), among others)
has found occupational segregation to explain a portion of the wage differential between
genders.
  Chiswick et al. (1975), using data from the 1970 Census, found that if white women have
the same occupational distribution as white men, the earnings of white women would increase by
15 percent.  However, for single women who have never been married there is no benefit to
changing the occupational distribution.   This implies that the wage differential for this group is
not attributed to occupational segregation.   
Blau and Beller (1988), using data from the 1981 Current Population Survey, estimate a
log annual earnings equation for white individuals.  In addition to controlling for education,5
potential work experience, geographic characteristics, marital status, and part-time work status,
they include two dummy variables to control for the percent female in the individual=s chosen
occupation.  The first dummy variable is equal to one if the occupation is at least 70 percent
male (a male-dominated occupation), and the second is equal to one if the occupation is between
40 and 70 percent male (an integrated occupation).  Their results indicate that women in male-
dominated occupations have 16 percent higher earnings and women in integrated occupations
have nine percent higher earnings compared to women in FD occupations.  Blau and Beller
(1988) also estimate the same equation separately for men and find that men in FD occupations
earn 27 and 16 percent less than men in male-dominated and integrated occupations,
respectively.
 Sorenson (1990), uses the 1984 Panel Study of Income Dynamics and the May/June
1983 Current Population Survey to examine the affect the proportion of female workers in an
individual’s chosen occupation has on hourly earnings.  Sorenson (1990) finds that between 20
and 23 percent of the wage gap is attributed to the percentage of workers in the occupation that
are female, after controlling for differences in human capital and industry.  In a similar analysis,
Johnson and Solon (1986), using data from the May 1978 Current Population Survey, find that
the percent female in an occupation explains 14 percent of the earnings gap.  
 McPherson and Hirsch (1995) explain part of the negative relationship between wages
and working in a female-dominated occupation using data from the Current Population Survey
Outgoing Rotation Group from January 1983 to December 1993.  They determine that6
differences in worker and occupational characteristics explain two-thirds of the gender
composition effect for women and four-fifths for men.  Therefore, they conclude that the key
issue is the wage differential between genders and not the occupational wage gap.  
A major shortcoming of  these studies is that treating the gender composition of one’s
chosen  occupation as an exogenous variable in the wage equation means there is no control for
the self-selection of individuals into different occupations.   In addition, the selection bias
associated with the decision to enter the labor force is largely ignored as well.  Sorenson (1989)
controlled for this potential self-selection by estimating a bivariate probit for the decision to
work and the decision to enter the labor force as the first stage and the wage equations for FD
occupations and other occupations as the second stage, using data on women from the 1984
Panel Study of Income Dynamics.  Sorenson(1989) finds a positive sign on the occupational
selection bias variable in the wage equations, indicating that workers enter the occupation to
which they are best suited.  When Sorenson (1989) breaks down the average wage differential,
calculated at the sample means, she finds that females in FD occupations would expect to earn
between six and fifteen percent more in male-dominated occupations, dependant upon the
specification of the wage equation.  However, there are a few shortcomings to this paper that
lend doubt to these results. First, the reduced form estimate of the occupational choice decision
does not include all job related information that is included in the wage equations, such as
industry, union status, geographical location, self-employment status, and job tenure.  Therefore,
the reduced form model does not fully control for the expected wage differential between the two7
occupational groups.  In addition, the data does not include information on nonpecuniary
benefits such as pension, health insurance, and disability benefits. 
III.  THEORETICAL MODEL
The theoretical model builds upon the foundation of Atrostic (1982) and Killingsworth
and Heckman (1986).  Atrostic (1982) examines the joint demands for leisure and nonpecuniary
job characteristics and theorizes that an individual's total compensation from work (assumed to
be constant across firms) is the sum of the money wage compensation and the compensation
from job characteristics.  While the total compensation is constant, the mix of money wages and
job characteristics varies across firms.  Therefore, when choosing a job, an individual chooses
the utility maximizing combination of wages and job characteristics.  Atrostic modifies the
standard utility maximization model to account for this wage-job characteristic tradeoff.  This is
done by allowing an individual's utility to be a function of not only leisure time and consumption
of market goods, but job characteristics as well. The individual then chooses a combination of
hours of work, consumption goods, and job characteristics that maximizes total utility.  In their
review of Atrostic's work, Killingsworth and Heckman (1986) build upon this model by treating
job characteristics the same as consumption goods.  They assume that the individual buys
desirable job characteristics at a cost of lower wages or accepts undesirable job characteristics in
order to receive higher wages.
This model extends the work of Killingsworth and Heckman (1986).
2  The individual is
assumed to simultaneously choose the utility maximizing levels of  leisure time, L, the8
composite market consumption good X1, and a set of additional consumption goods that are job
characteristics consumed per hour of work, X2:
(1)
subject to a time constraint of
(2)
and a budget constraint of
(3)
The  vector of purchased goods and services, X1, are purchased at price P1.  Time is
allocated between nonmarket activities and market work, where L is the number of hours per
period spent on leisure or nonmarket work, H is the number of hours per period spent on market
work, and T is the total number of hours available per period.  The hourly money wage rate is
given by WM  and Y is exogenous money income.
In addition to choosing the utility maximizing level of consumption goods and leisure, an
individual may also choose nonpecuniary job characteristics. The levels of nonpecuniary job
characteristics, X2, are utility increasing.
3  There is an inverse relationship between these job
characteristics and the money wage an individual receives.  Thus if the individual purchases a
job characteristic, the price paid is reduced money wages and the gain is increased utility.     The
resulting hourly wage rate is defined as: 9
(4)
The  neutral wage, W(Z), is the hourly wage an individual would receive  if  X2 were
equal to zero. The neutral wage is solely a function of the individual's human capital, Z.  The
individual decreases the value of his or her monetary wage when he or she buys X2 at a price of
P2  per hour of work or HP2 .
4  Therefore, if men and women, on average, have different
preferences for job characteristics then one would expect men and women to purchase different
types of job characteristics and select into different occupations.  If the job characteristics
women purchase are, on average, more costly than those purchased by men, then it would also be
expected that average wages for women would be lower.
IV.  EMPIRICAL MODEL 
The theoretical model suggests that the choice of job characteristics are both endogenous
to the labor force participation decision and directly related to the money wage an individual
receives.  However, there are a limited number of job characteristics typically reported in the
data and the ones that are available are objective, such as the availability of a pension plan or
employer-sponsored health insurance.  There is generally no subjective information readily
available to quantify an individual’s tastes and preferences concerning issues such as the type of
workplace,  coworkers, or duties performed.
Nevertheless, one can assume that the occupation an individual chooses reflects the
utility-maximizing tradeoff between wages and job characteristics.   As the focus of this research10
is gender differences in the labor force, the gender distribution of an individual's occupation is
used as a proxy for the bundle of job characteristics that makes the job attractive to that
individual.  For example, an individual who prefers characteristics associated with a typically
female occupation will be more likely to enter a FD occupation than someone who prefers
characteristics associated with a typically male occupation, ceteris paribus.  Previous empirical
evidence indicates that women and men do, on average, choose different types of occupations
which suggests that women and men have different utility-maximizing choices of occupation.  
Killingsworth and Heckman (1986) point out that the occupational choice decision, in a
world with heterogeneous jobs, is endogenous to the participation decision because occupation is
chosen along with participation.  This endogeneity implies that individuals have complete
information regarding their opportunities in the labor force and take into account occupational
characteristics when deciding whether to enter the labor force.  Furthermore, when examining
heterogenous labor supply of men, Killingsworth (1985) found a significant relationship between
labor supply and discrete job choices.  However, when  Sorenson (1989) estimated the pay
disparity for women between typically female occupations and other occupations, she found the
correlation coefficient to be insignificant.  As there is no consensus in the literature, and since
the theoretical model indicates that there is a relationship, the work decision and occupational
choice will be estimated together.
The individual has two questions to consider: (1) what occupation will provide he or she
the most utility;  and (2) are the gains from working in that occupation greater than the costs?  In11
other words, the individual must choose whether the market wage they would earn in their
chosen occupation, Wmi, is greater than the reservation wage, Wri (Heckman 1974).   The work
decision is expressed as a simple probit:
(5)
where   is an unobserved latent variable and  .  Z1i contains exogenous ν σ
ν 11
2 0
i N ~( , )
socioeconomic and personal characteristics assumed to influence the relative values of Wmi and
Wri:   age, gender, marital status, having children under the age of 18, race, education, nonlabor
and other household  income, and controls for region of the country and Standard Metropolitan
Statistical Areas (SMSA).  The socioeconomic and human capital variables are interacted with
gender to capture any potential gender differences.  For example, it is expected that married men
and men with children would be more likely to participate in the work force as these variables
are indicators of fiscal responsibility.  For women these same characteristics have traditionally
been viewed as an indicator of an increased value of nonmarket time and thus negatively related
to the work decision (Bowen and Finegan 1969).
It is expected that individuals with greater amounts of human capital will be more likely
to participate in the labor force.  Higher education, in general, leads to a higher reward for
market work and, therefore, a higher cost for nonmarket activities (Rees 1979).   Interacting
education with gender allows for the determination of whether these returns differ between
women and men. 12
In addition to participation, the individual must also consider which occupation will be
utility-maximizing.  The worker may enter either a FD occupation or a NFD occupation, which
is dependent not only on the choice of the individual but also on the hiring choices of
employers.
5  If the characteristics of NFD occupations are not appealing then the individual may
be willing to give up money wages in order to enter into a FD occupation.  Likewise, if
characteristics of the individual are not appealing to employers of NFD occupations, the choices
of the individual may be limited.  
It is assumed that an individual will only enter a FD occupation if there is a net gain from
doing so.  If the wage an individual could expect to earn is lower in FD occupations relative to
NFD occupations, then the individual would only enter a FD occupation if the wage penalty for
doing so is less than the value of the nonwage characteristics of the FD occupation, Di
6.  Thus, an
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where WNFDi and WFDi are the NFD and FD wages for the individual i.
More specifically, the individual’s willingness to enter a FD occupation is expressed as:
(7)13
 The vector of individual characteristics is Z2i and C2i is a vector representing the nonpecuniary 
benefits of entering a FD occupation, many of which are not observable.  Therefore, C2i is
modeled using an unobservable variables approach, which assumes that the benefits of entering a
FD occupation for the individual I is a function of the observable individual characteristics plus
an unobservable residual.   
C
ii i 20 1 2 2 = + + γ γ ε Ζ . (8)
Substituting Equations (7) and (8) into Equation (6) indicates that the individual will enter into a
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Equation (9) indicates that there need not be a zero cost of choosing a FD occupation, just that
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The vector Z2i contains observable exogenous socioeconomic and personal characteristics related
to occupational choice: age, gender, marital status, race, education, other family labor income,
and other forms of unearned income.
7   In addition, the expected wage penalty for working in a
FD occupation is included.  Equation (9) predicts that individuals will enter FD occupations only
if the value of the nonpecuniary benefits of working in a FD occupation are greater then the
wage penalty for doing so.  This implies that a decrease in the wage penalty, or an increase in the14
return to working in FD occupations relative to NFD occupations, will lower the cost of FD job
characteristics and increase the likelihood that an individual will enter a FD occupation. 
Therefore, it is expected that the sign on the wage penalty will be positive.  However, if there is
no significant effect of the wage penalty on the occupational decision this implies the individual
would enter a FD occupation regardless of the monetary cost.  Assuming the job characteristics
associated with typically female occupations are a normal good, this would violate rational
economic behavior.  Therefore, an insignificant result would lend support for the theory of
discriminatory hiring practices by employers as an explanation for occupational segregation.  
The human capital and socioeconomic variables are once again interacted with gender to
determine if there are gender differences in both the labor demand and labor supply sides of the
hiring market.  For obvious reasons, it is expected that women will be more likely to enter FD
occupations.  If Polachek’s (1981) theory holds, thus implying that FD occupations require less
investment in human capital or requires skills that have a lower atrophy rate, then workers with
high levels of education would be less likely to enter FD occupations.   If job characteristics
associated with the FD occupation are normal goods, then as income increases, there would be
an increase in demand for these characteristics, resulting in a positive relationship between
unearned and other household income and the decision to enter a FD occupation. 
As shown in Equation (11), there are separate wage equations for workers in FD
occupation and workers in NFD occupations, which allows for the full interaction between the
gender distribution of an occupation and the independent variables in the wage equation.  The15
vector Z3i contains the socioeconomic and demographic characteristics age, gender, marital
status, race, and level of education.  The vector O2i contains the characteristics of the job: 
current job tenure, part-time status, being a government worker, being represented by a labor
union, nonpecuniary compensation such as a pension, employer sponsored group health
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The dependant variable of interest in the wage equations is the natural log of the wage. 
This allows for a  simplification in the equation for the occupational choice of (logWFDi -









The data are taken from the May 1979 and the April 1993 supplements to the Current
Population Surveys (CPS), a nationally representative survey that includes information on an
individual's demographic and human capital characteristics as well as information on the
worker's employee benefits in the previous year. 
The 1980 and 1990 Public Use Microdata Samples (PUMS) are used to estimate the
gender distribution of the detailed occupational categories in the U.S. Labor Force for the years16
1980 and  1990 as the cell size in the CPS  is not large enough within the detailed 3-digit
occupations to allow for statistical analysis.
8  The occupational categories determined by the1980
PUMS are then merged with the 1979 CPS and the 1990 PUMS are merged with the 1993 CPS.
9 
The detailed occupational categories are labeled female-dominated (FD) or nonfemale-
dominated (NFD), depending upon the percentage of females in the occupation.  The methods
previously used to define the gender classification of an occupation are varied.  Beller (1982),
when estimating the probability of entering a male occupation, calculates the female share of the
labor force and adds five percentage points to reach the minimum percentage of females for a
female-dominated occupation and subtracts five percentage points to reach the maximum
percentage of females in a male-dominated occupation.  Sorenson (1989, 1990) and Blau and
Beller (1988) use a threshold of greater than 60 percent female to be considered a female-
dominated occupation.
These methods may be problematic because the criteria for determining the type of the
occupation is arbitrary.  This research employs an inference test to determine if the distribution
of the occupation is statistically different from the distribution of the labor force.  If all
occupations are perfectly integrated by gender, then all occupations would be distributed the
same as the labor force.
10   If the percent female in a 3-digit occupation is statistically higher than
the percent female in the labor force then the occupation is labeled female-dominated (FD).  If
the percent female is statistically lower than the percent female in the labor force or there was no
statistical difference, the occupation is labeled nonfemale-dominated (NFD).
1117
   The distributions of occupations, as shown in Table 1, indicates that 32.3 percent of the
occupations are classified as FD in 1980 and 35 percent in 1990. The distribution of males and
females by occupation is presented in Table 2.  Approximately 78.13 percent of women entered
FD occupations in 1980 and 76 percent did so in 1990, indicating a slight decrease. 
The full sample means and the means for workers taken from the CPS are presented in
Table 3.  There is information on 31,497 individuals in the 1979 sample and 36, 440 individuals
in the 1993 sample.  Of these, 51 percent in 1979 and 53 percent in 1993 are working.  The
percentage of the full sample that is married decreased from 67 percent in 1979 to 57 percent in
1993.    The 1993 sample has a higher educational attainment as the percentage of the sample
with some college is nine percentage points higher in 1993 and the percentage with less than a
high school education is ten percentage points lower.  In addition, the percentage of the sample
that is of  Hispanic origin is two and one-half percentage points greater in 1993.
For the workers, the biggest difference is the percentage of the labor force that is female. 
In 1979 females constituted 43 percent of the work force.  This percentage increased to 51
percent in the 1993 sample.  Again, the 1993 sample has a higher level of educational attainment,
fewer married individuals, and a larger percentage of individuals of Hispanic origin.  Fewer
workers are represented by a union, a greater number work part-time, and fewer have pension
plans.  
Table 4 contains sample means stratified by occupation.   The percentage female in FD
occupations declined from 76 percent in 1979 to 72 percent in 1993.  The real hourly wage in18
NFD occupations is $3.67 per hour higher than the wage in FD occupations in 1979 and $1.86
higher in 1993, thus indicating a decline in the wage differential over this period.  
One interesting differential between occupational groups arises with respect to education. 
More workers in FD occupations have some college education and a smaller portion have less
than a high school diploma when compared to workers in NFD occupations.  There are more
part-time and more government workers in FD occupations than in NFD occupations.  However,
workers in NFD occupations are more likely to be represented by a union and to have
nonpecuniary benefits such as pension, disability, and health insurance.
VI.  ESTIMATION
The theoretical model gives rise to a system of equations that can be solved given a
functional form for the utility function. However, the statistical model has to accommodate the
conditional outcomes of observable data.  In this case, the conditional outcome is that the
individual’s wage in an occupation is observed only if the individual chooses to participate in the
labor force in that occupation.  Therefore, the statistical model has to account for three
situations:  (1) the endogeneity of the occupation decision to the work decision;  (2) the selection
bias associated with observing only the wages of individuals who work;  and (3) the selection
bias associated with observing an individual’s wage in an occupation only if the individual
chooses to work in that occupation.
12 
The first stage of estimation is a bivariate probit with qualitative dependant variables of
Work and FD, which controls for only observing the occupational choice of those who work. 19
These results are the first stage in the sample selection model that is used to estimate the log
wage regression for each of the occupational categories.   The occupation decision is a reduced
form estimation in which the wage equations are substituted for the wage penalty variable in the





















where Zi includes all characteristics of the individual; X2i includes the observed characteristics of
the job;  S is a vector of *, N, and f; and   and  are unobserved latent variables.  Observed
in the data is the outcome of the work and the occupational choice decisions, with the latter
being a function of the relationship described in Equation (9). 
As shown in Equation (13), if    is less than zero, there is a net loss to working and the
individual will not work.  However, if   is greater than or equal to 0 there is a net benefit to
working and the individual will work.  Likewise, if    is less than zero, there is a net loss to
working and the individual will not work .  If   is greater than or equal to 0 there is a net
benefit to working and the individual will work.  The caveat arises in that while Worki is always
observed,  FDi is observed if, and only if, Worki is equal to one.  Therefore, if the individual20
decides not to work we do not observe the occupation they would have chosen.
(13)
There is a separate wage estimation performed for individuals in FD occupations  and
individuals in NFD occupations, with sample selection used to control for the biases of
observing the wage only in the chosen occupation of individuals who have chosen to work.  
LogWFDi i i d i d ii
LogWNFDi i i d i d ii
=+ + + + +
=+ + + + +
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The selection terms associated with the occupational decision are 81i and  83i while the selection
terms associated with the decision to work are 82i and  84i .  It is expected that individuals will
enter the occupation for which there will be greater returns and that individuals with greater
labor market potential will enter the labor force.  Therefore, the expected signs on the selection
coefficients are positive for d2, d4 ,and d1  and negative for d3.  Once the wage penalty has been
estimated, it is substituted into the FD equation and the bivariate probit is reestimated with a
structural model for FD.21
VII.  RESULTS
A.  Wage Equations
The first stage results, presented in Table 5,  indicate that women are penalized relative to
the men in their occupation no matter which occupation they choose.  However, they are
penalized to a lesser degree in the FD occupations.
13   Although the coefficient on female is
positive across all four wage estimations, and significant in the FD estimation for both years, the
total effect of being female, evaluated at the sample means and considering the interaction terms,
is negative.
Age, education, marital status and job tenure all interact with female to determine if there
are gender differentials in the return to human capital and/or socioeconomic characteristics
explaining the overall gender wage differential.  The most consistent difference arises from the
return to age.  In general, it is expected that earnings will increase at a decreasing rate with age. 
However, there is a negative and significant coefficient on the interaction terms between female
and both age and age-squared.  There is still an overall positive return to another year of age for
a female but it is much smaller than for men and the peak is reached at an earlier age.  In fact, at
the sample means, females are experiencing a negative return for an additional year of age while
men are receiving a positive return.  As there is no measure of general work experience available
in the data set, the variable may be picking up some of the return to market experience, which is,
in general, expected to be higher for men than women because of the previously discussed
intermittent participation and nonmarket commitments. 22
There is a positive return to being married for both men and women, albeit a much
smaller one for women, in both occupations in 1993 and in FD occupations in 1979.  Married
women in NFD occupations in 1979 face a marriage penalty while the men face a premium. 
Although there is no statistical difference in the return to a high school education between men
and women in 1993, women in NFD occupations receive a greater return than men for some
college education and men in FD occupations in 1993 receive a great return than women to some
college education.  There is no statistical gender difference in the return to tenure at current job,
except in the NFD occupations in 1979 where women see a greater return than men for an extra
year of tenure.
For the base case of a single female with a high school education working in a FD
occupation, evaluated at the female sample means for age and years of job tenure, the expected
wage is 11 percent lower than a male would expect in 1979 and six percent lower in 1993.  For
the NFD occupations, the differences are much larger: 32 percent less in 1979 and 35 percent
less in 1993.  As mentioned earlier, a large part of this negative effect is attributed to age.  At an
age of 25, females are estimated to earn only 2 percentage points less than males in the 1979 FD
occupations.  In 1993 there is a positive return to being female for this age group, with females
expecting seven percent higher wages than the males in FD occupations.  However by age 33,
any positive affect for being female had disappeared.
There is also a negative effect for being female in NFD occupations, regardless of age or
survey year, with the differential increasing with age.  This relative advantage for the younger23
cohorts of women could be due to relatively better opportunities for younger cohorts of women
and/or less variation in entry level jobs in general. 
The receipt of employer sponsored pension plans, disability, and health insurance
benefits are associated with higher wages for all categories.  This is not unexpected as the value
of these benefits are greater for the high wage worker (Rosen, 2000).
14  However, the effect is
much higher in NFD occupations than in FD occupations.  One possible explanation for the
different magnitudes could be that workers in FD occupations are willing to give up more wages
to receive these benefits than workers in NFD occupations.
The other results are as expected, with blacks and individuals of Hispanic origin facing a
wage penalty.  However, it is interesting to note that the wage penalty is larger in FD than in
NFD occupations, and the magnitude of the coefficient on black increases over the time period. 
This does not support Cain’s (1986) theory that the unexplained wage differentials are “vintage
effects” from the precivil rights discrimination and should diminish over time.  In addition, the
effect of working part-time is negative, as expected, due to lower level of attachment to the labor
force (Hotchkiss 1991).
B.  Wage Penalty
 The second stage wage equations are used to estimate the FD wage penalty,  logWFDi -
logWNFDi, each worker would receive for working in a FD occupation compared to a NFD
occupation.  This is the expected wage penalty variable that is included in the structural model. 
These wage penalties are summarized in Tables 6 and 7.  The results differ greatly by survey24
year, by gender, and by chosen occupation.  Contrary to expectations, there is not a FD wage
penalty for all individuals in the sample, rather some individuals earned a FD wage premium. 
On average, female workers in 1979 would expect to earn nine percent higher wages for entering
a FD occupation relative to a NFD occupation.  For the females who choose to work in FD
occupations, the average benefit to working in a FD occupation is eleven percent.  However, as
expected, there is an average FD wage penalty for all males in 1979, although the penalty is
lower for the males who choose to work in FD occupations.
In 1993 there is an overall average FD wage penalty of half of a percentage point for
females, although there is a benefit, albeit very small, for working in FD occupations for the
women who choose to do so.  As expected, there is a FD wage penalty for males working in a
FD occupation, but, once again, the penalty is lower for the males who choose to enter FD
occupations. 
There is a significant difference in the wage penalty between the two survey years. 
While the women who choose to work in FD occupations in 1993 still face a slight FD wage
premium, the value decreased by approximately 11 percent.  This could indicate that these
workers are investing more in human capital characteristics that are more appealing to employers
in NFD occupations or that the characteristics associated with workers in typically female
occupations are becoming more valuable in NFD occupations.
15 
As shown in Figure 1, age plays a large role in determining the wage penalty and it
differs greatly between the two survey years.  For female workers in FD occupations in 197925
there is a clear increase in the  FD wage premium with age, which appears to be driven by a
relative decrease in value in NFD occupations rather than an increasing value in FD occupations. 
No age group has an average FD wage penalty, thus indicating that the characteristics of these
workers are not as valuable in NFD occupations.   By 1993, the distribution for the female
workers in FD occupations had changed dramatically.  Younger and older women face a FD
wage premium, but women in their thirties and forties face a very slight FD wage penalty.  Once
again, the increase in the FD wage premium for older workers appears to be driven by a relative
decrease in the expected wage in NFD occupations rather than an increase in expected wage in
the FD occupations.  
Overall, the wage premium for working in FD occupations in both years is not just
attributable to lower expected wages than their counterparts in the NFD occupations but also to
relatively higher expected wages in FD occupations.   For example, women working in FD
occupations in 1979 have a 20 cent higher expected hourly wage in FD occupations than the
women working in NFD occupations but a 20 cent lower expected wage in the NFD occupations. 
This indicates that there exists sorting that is resulting in a relatively better return on skills in FD
occupations for the workers that choose FD occupations.
These results mitigate the ability of occupational crowding to explain the wage
differential.  While it is true that workers in FD occupations earn, on average, less than workers
in NFD occupations, the wage differential would not decrease by significant amounts or could
actually increase in some circumstances if the workers in FD occupations switched to NFD26
occupations.  
C.  Work and Occupational Choice 
The estimation results for the structural occupational choice and labor supply model are
reported in Table 8.   The dominant explanatory variable in both years is the wage differential, 
logWFDi - logWNFDi, or the wage penalty for working in a FD occupation.  The sign on this
variable is positive, indicating that, ceteris paribus, a positive benefit for working in a FD
occupation results in a higher probability of entering a FD occupation.  This suggests that
individuals enter the occupation that provides the greatest monetary reward and does not support
the theory that there are discriminatory hiring practices preventing women from entering certain
occupations in this time period.  
Workers with some college education are more likely to enter FD occupations than
workers with a high school diploma or less, with no statistical difference between genders. 
Married women also have a higher probability of entering a FD occupation.  An increase in other
household income increases the probability of choosing a FD occupation as does living in an
SMSA.  Blacks and workers of Hispanic origin are less likely to be working in a FD occupation. 
For the work decision, the results are as expected.  The probability of working increases
at a decreasing rate with age, although the interaction of female with age has a negative
coefficient.  Women are more likely to work than men although this probability decreases for
married women and women with kids.  Finally, more education increases the probability of27
working while increasing the level of other income lowers the probability. 
The correlation coefficient between the occupation and the work decisions is not
significant in the structural model in either year but is significant in the reduced form model in
1979.  Therefore, the results seem to indicate that unbiased estimates of occupational choice
could be estimated independently of the work decision, especially with more recent data.  This
implies that workers do not have a higher probability of entering one occupation or the other
when compared to nonworkers (Sorenson 1990).
D.  Selection Bias
The selection coefficient for occupational choice in the FD wage equation, d1, is positive
and significant for the FD wage equation for both years, indicating that workers in FD
occupations expect to earn a higher wage in that occupation than workers in NFD occupations. 
The occupational selection coefficient in the NFD wage equation, d3, is negative although only
significant in 1979.  This indicates that the workers in NFD occupations would expect to earn
higher wages in NFD occupations than workers who choose FD occupations.  The selection
coefficients for the work decision, d2 and d4, are positive, and significant for all categories except
FD in 1979, indicating that those who choose to work have a higher earnings potential than those
who do not.
In order to better understand the impact of the selection biases accounted for in the
previous estimation, a wage equation is estimated for workers in each occupation that did not
control for any selection bias.  These equations are used to compute wage differentials that are28
comparable to earlier research.   However, the outcomes are drastically different than in the
selection models.  
Under this methodology there is a penalty for entering a FD occupation, which is the
opposite of what is found in the selection model.  The penalty for working in FD occupations is
higher for females than males and is higher for workers in FD occupations over workers in NFD
occupations.   Thus, the noncorrected results overstate the occupational wage differential facing
women but understate the occupational wage differential facing men.  Treating the endogenous
work and occupational choice decisions as exogenous would predict that workers in FD
occupations would earn higher wages in NFD, thus erroneously indicating that occupational
segregation is at least partially responsible for the wage differentials between genders, as has
been found the earlier literature.
VIII.  CONCLUSION
The primary question addressed in this article is why workers would enter an occupation
where the expected wage is less.  For women working in FD occupations, the answer is that they
can expect wages that are similar or even greater in FD occupations as compared to NFD
occupations.  In other words, there is a wage premium for women associated with choosing to
work in FD occupations.  Thus, occupational segregation theory is not likely to be the
explanation for the wage differential between genders.  If occupational segregation is the
primary cause of the gender wage differential, then the women working in FD occupations
should be able to earn higher wages in NFD occupations — something which is not supported by29
this research.  The results presented here differ from the earlier literature because the selection
bias inherent in the decision to work and the decision of what occupation to work in are
explicitly incorporated into the analysis.  When models are estimated ignoring these effects, the
results are similar to those in the past are found, which support occupational segregation as the
cause of the gender wage differential.  However, the selection model results support McPherson
and Hirsch (1995), who suggest policies designed to alter women’s occupational choices will not
impact the gender wage differential, since a large percentage of women are as well, or better off,
in FD occupations as compared to NFD occupations.
  An additional result of this research is that the occupational wage differential  reduces the
probability that women will enter a FD occupation.  In other words, while women who do
choose to work in FD occupations do so because they are better off than in NFD, if the wage
differential between FD and NFD occupations increases, fewer women will continue to choose
FD occupations.  Because the wage-differential between these occupations (the “cost” of
choosing a FD occupation) is an important predictor of occupational choice, I again suggest
there is little support for the occupational crowding model   Had the wage-differential been
found not significant, it would indicate workers are not taking into account the relative costs of
their occupational choice and would have lent support for discriminatory hiring practices causing
workers to not enter occupations with the highest return.  However, as the magnitude is quite
large, these results seem to support that there are gender differences in human capital, tastes,
and/or preferences that result in the self-selection of individuals into different occupations.  This30
research leaves unanswered why the characteristics of workers in FD occupations appear to be
less valuable in the labor force relative to the characteristics of workers in NFD occupations --
discrimination may be a possible explanation.  
Lastly, while this research suggests that FD occupations are preferable market outcomes
for many women, there is still a persistent unexplained wage-differential associated with being
female regardless of whether the occupational choice is FD or NFD.  In FD occupations, women
are estimated to earn 11 percent less than men in 1979 and six percent less in 1993.  For NFD
occupations, the differences are much larger and persistent over time: women earned 32 percent
less than men in 1979 and 35 percent less in 1993.  Once again, discrimination cannot be ruled
out as a possible explanation.31
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Table 4
Sample Means by Occupation 
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2 0.4435 0.4650 0.5043 0.4701
1* significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.






Gender Occ All Level of Education
No HS
Diploma
HS diploma Some College 
Year 79 93 79 93 79 93 79 93
Female FD 11.24 0.28 9.97 5.40 10.04 2.54 12.90 -2.13 
NFD 2.50 -3.88 3.77 1.35 4.46 -1.84 -1.62 -6.92
Male FD -14.76 -
15.30
-26.81 -20.74 -21.54 -23.68 -9.99 -11.21
NFD -27.06 -
24.23
-29.90 -29.49 25.71 -30.73 -26.52 -16.52
Table 7




White Black Hispanic  Origin
Year 79 93 79 93 79 93
Females FD 10.41 -0.49 18.86 8.13 9.05 1.05
NFD 1.38 -4.21 9.69 0.56 3.29 -5.47
Males FD -15.26 -15.67 -7.55 -10.44 -16.03 -22.46



































































































































































































1* significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.43
Figure 1
Females in FD Occupations
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1* significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.47
1.  The authors refer to these limitations as “societal discrimination”.
2.  For a full explanation of the theoretical model, see Pitts and McDermed (1994).
3.  Examples of nonpecuniary job characteristics include levels of explicit fringe benefits such as
pensions and health insurance and inexplicit benefits such as levels of safety, degree of  time
flexibility, and status.  This analysis holds constant the quality of the matching of the
individual’s abilities and human capital with the skill requirements of the job. 
4.  For simplicity, the price of a job characteristic is assumed to be independent of hours of work.
5.  This empirical model follows the framework developed by Lee (1978) to examine the
decision to enter a labor union.
6.   Di can take on a positive or a negative value.
7.  The variable indicating the presence of children under the age of 18 is used to identify the
work equation.  In previous estimations, the coefficient on this variable in the occupational
choice estimation was insignificant and removing the variable from the model did not affect the
results. 
8.  The PUMS is a stratified sample consisting of a subsample of the housing units that received
the 1980 or 1990 Census of Public Housing “long form” questionnaire and consists of
approximately 16 percent of all housing units.  The one percent and five percent samples are
combined to provide a nationally representative sample with detailed information on 6 percent of
the U.S. population.
9.  There were changes in the classification system of the detailed occupations used by the
Census between 1979 and 1993.  A transformation of this system was necessary to make
comparisons between the two years available.  The U.S. Bureau of the Census Technical Paper
59 was used in this process.
10.  The female share of the workforce in the PUMS sample increased from 43.18 to 47.29
percent over this time period.
11.  A 60 percent cutoff would result in 59 occupations that have statistically more females than
in the labor force not classified as FD in 1980 and 109 in 1990.  Adding 5 percentage points to
the percentage of females in the labor force would result in 3 occupations that have statistically
more females than in the labor force not classified as FD in 1979 and 52 in 1990.  In addition, in
1980 there would have been three occupations with statistically the same number of  females as
in the labor force classified as FD and in 1990 there would have been one.
NOTES48
12.  A full derivation of the statistical model is available from the author.
13.  The results from the reduced form estimation of the occupational choice and labor force
participation decision are available in the Appendix.
14.  One would expect to observe a trade off between benefits and wages.  However, only the
offered wage is observed.  As high wage workers value the tax benefit of nonpecuniary income
at a higher level, these workers will be more likely to make the wage/benefits tradeoff.
15.  There is more evidence for the latter explanation as the FD wage premium becomes a small
FD penalty when the coefficients from the 1993 wage equations are combined with the 1979 data
to estimate a predicted wage differential.49
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